Although there are many books and papers dealing with the treatment of hand infections and also with the bacteriology of wound infection and sepsis, little has been published about the social and occupational aspects of hand infections.
King's College, Newcastle-upon-Tyne (RECEIVED FOR PUBLICATION JUNE 18, 1954) Although there are many books and papers dealing with the treatment of hand infections and also with the bacteriology of wound infection and sepsis, little has been published about the social and occupational aspects of hand infections.
In this study the following questions were considered: What is the cost of a hand infection, measured in terms of money and working time lost by the patient? What part do social and occupational factors play in the origin and development of sepsis ? How can infections of the hand be prevented ? Method The patients concerned in this enquiry were all attending the hand clinic of the department of surgery in the Royal Victoria Infirmary, Newcastleupon-Tyne. All casualties are first reported to the accident room of the hospital where minor lacerations are dealt with, but all serious hand injuries or infeCtions are referred to the hand clinic. Dormitory accommodation is provided in a hostel attached to the clinic, and almost all the adult patients are admitted to the hostel, where, on the average, they stay for three days for infections and seven days for injuries.
The research included injuries as well as infections of the hand, but this report is concerned only with hand infections, and data compiled from the injuries research are not mentioned except for purposes of comparison. When comparisons are made the groups will be distinguished by referring to the injuries as the " trauma group " and the infections as the " sepsis group ".
The patients were all men of working age, and they were interviewed in the hostel during 27 of the weeks in the period beginning March, 1952, and ending midDecember, 1952 . The total number of patients with infected hands (and fingers) interviewed during that period was 151. Of these, 106 (70%) gave a definite history of injury (sepsis following injury), while 45 (30%) could not remember an injury to the hand before the onset of infection (sepsis but no known trauma). In the interests of accuracy, patients were asked to state when and how the injury occurred, with relevant dates, and patients who could not remember an injury but thought that they must have injured the hand were classified with the patients giving no history of injury. Patients were not selected; all the new patients who were in the hostel during the weeks of interview were seen.
Direct questioning was avoided as far as possible. Once the factual information relating to dates, times, and incomes had been obtained, the interview became a discussion on how the patient's particular hand infection had occurred, and also on the general problem of industrial sepsis. The information was recorded on a schedule which had been designed to cover the main points of the enquiry.
Limitations of Method.-One of the most important limitations of the method concerned the difficulty people have in remembering the details of any event in their lives occurring more than a week or two before. Care was taken to guard against errors from this source, and in cases of obvious confusion patients were asked to trace the history of their illness with the aid of a diary. Fortunately, histories did not often go far back, and there is no reason to suppose that most of the dates given were not accurate, but where there was doubt about the dates given they were classified as date unknown.
cally. The data here are necessarily nebulous, but not valueless on that account. In general, the study was made from the point of view of the patient, and there is no evidence to suggest that patients have evaded the issue or not given an honest opinion. It is possible that some patients tended to underestimate the interval from injury or onset of infection to first treatment; but this is regarded as unlikely, partly because exact dates were always asked for, and partly because it is reasonable to suppose that after one or two sleepless nights caused by the discomfort of an infected hand the patient would seek treatment as soon as possible.
Results The Diagnoses.-Most of the patients who attend the clinic have well-established infections, and all those who were interviewed had infections severe enough for them to stay for a few days in the hostel. The diagnoses of the patients are set out in Table 1 . The other large occupational group was engineering, and this was expected, partly because nearly a quarter of the adult males on Tyneside work in the engineering industries, and partly because men working in these industries are exposed to the kind of trivial injury which, it is known, often leads to infection. The Registrar-General's Classification of Occupations, 1950 (General Register Office, 1951) , has been used throughout this study, and in this classification engineering and allied trades covers a large number of different trades, including some shipyard workers (but not labourers). No one group within engineering was noticeably larger than any of the others, but the men were all doing jobs where they might easily knock, cut, or blister their hands, or where there was danger of injury from metal filings. Unskilled workers, and workers in transport and communication, and in building and contracting, made up between them 22% of the total.
Data from the trauma group have been included in the last column of Table 2, so that a comparison can be made between the two groups of patients, and it will be seen that there is a striking difference in the distribution of occupations between the two groups.
Only 14% of the total number of patients in the trauma group were in occupations listed under " Others " (11 different occupations), whereas the patients in the sepsis group mentioned so great a variety of jobs that the classification " Others " includes 16 different occupations and comprises 36% of the total. Seven was the largest number of patients included in any one of these occupations, but usually there were no more than three or four patients in each group, and sometimes only one. The most frequently mentioned occupations were personal service (chefs, chimney sweeps, etc.), agriculture, clerical work, metal manufacture, makers of food or drink, and printing. Six of the men were unemployed.
How the Injury was Caused.- Table 3 Table 4 shows the interval between the time when the hand first started to trouble the patient and his first treatment after he noticed the symptoms. Some of the patients with infected injuries developed symptoms while the injury was receiving treatment, and these patients have been classified under the heading "Being Treated ".
It is clear from Table 4 that a large majority of the patients (76%) reported for treatment either before the development of symptoms or within three days of the onset. The two groups of sepsis patients differ slightly in that there is a tendency for the nontraumatic group of patients to report for treatment rather later than the others. This was not surprising since to the patient there would seem to be a greater chance of an infection clearing up by itself if it just came by itself without any injury to cause it. In the " Not Known" group were included patients who Table 5 shows that over half the patients Other patients were treated for periods ranging from about a week to a month or more before they came to the clinic. A higher proportion of patients with no known history of injury attended the hospital without delay than did the others, but since these patients tended to wait longer before seeking treatment in the first place (Table 4) , it is possible that by the time the patient reported to his doctor the infection was very severe. Table 6 bears this out since it suggests that, on the whole, the infection was longer established in the group of patients with no history of injury than in the traumatic group. Duration of Symptoms before Attendance at the Clinic.-Twenty-nine of the patients could not remember how long they had had their symptoms before attending the hospital, and Table 6 shows the duration of symptoms for the 122 patients for whom this information is available. Of the total number of patients, rather more than half (60%) attended within four days of the onset of symptoms, but there was a difference between the two groups of patients. Over two-thirds (72%) of the patients with a history of injury attended the hospital within four days of the onset of symptoms, whereas only just over a third (39%) of the patients with no history of injury did so.
The Cost of the Infection Length of Time Off Work.-From the economic point of view it is important to know how long the patient was off work, and whether he returned to his former employment. All the patients who were interviewed were given a form and asked to return it when they started work again, giving the date when they returned to work and stating if they had returned to the same or to a different job. This information was given by all but 13 of the patients. In addition, for various reasons, six of the patients were not working at the time of the enquiry. Information concerning the length of time the patients were off work was therefore available for 132 of the patients, and the data are set out in Table 7 .
It is clear that the usual amount of time lost from work by patients in both groups was from two to four weeks, and 94 of the patients (72%) were back at work within a month. A further 30 patients (22%) were off for periods up to two months, and the remaining eight patients were off work for two to three months, the longest period of incapacity being 16 weeks (two patients). It was not possible to make an accurate estimate of working time lost in days, because some of the patients could only state approxi- Residual Disability.-It was not possible to obtain much information concerning residual disability, but it is known that seven of the patients returned to different jobs. This change did not always have anything to do with the hand infection. One boy was called up into the Army, another boy took up the apprenticeship he had been waiting for, and another patient, a miner, changed from datal (day rate) work to piece work, as the opportunity to do so presented itself at that time. One of the men reported that he had been on light work for two weeks while his hand hardened and then returned to his old job. Two of the men, a builder's labourer and a coal hewer, reported that although they had returned to their old jobs, after a week or so at work the hand was still tender and sore at times. One patient, a datal worker in the pits, was off work for three to four months with a subcutaneous infection of the right palm, and found that he could not do his jobputting up timber and general repair work-when he returned to the pit. He was then given a slightly lighter job, at a little less money, but that, too, was difficult for him, and when he was visited nearly a year after his injury he said he had lost a lot of time from work because of his hand. He was at that time off work because of another injury to his hand, and he said that he wanted work either on the surface or in a factory tecause there was a shortage of suitable light jobs down his pit.
A very large majority of the patients returned to their old jobs, and several of them wrote to say that the hand had healed well and had given no more trouble.
Financial Cost.-A rough idea of the alteration to the patients' incomes because of their incapacity can be seen from Some of the factors which may affect the development of sepsis, such as the condition of the hand at the time of injury, and the type of treatment received, are of concern to the surgeon, and they are not considered here. The emphasis here has been placed on the social and occupational factors only.
It was not possible to make an exact quantitative assessment of these factors, and the evidence is based on the statements made by the patients in the course of discussions on their particular hand infections, and also on the problem of industrial sepsis in general. Although the results in this section are qualitative, no conclusions are based on isolated instances or on very small numbers.
General Health of the Patients.-The patient's state of health at the time of the onset of sepsis is an important factor to consider. The patients were asked if they had had any illnesses during the previous three months or so sufficiently severe to keep them away from work, and also whether they thought the onset of infection had anything to do with their general health. The trauma group of patients were also asked about their general health, with the explanation that the question was asked because of the possible relationship between the health of the worker and his susceptibility to accidents. It was made clear to all the patients that the purpose of this question was to find a possible cause of their accident or infection, and that it did not refer to their feelings after the injury had happened or sepsis had developed. It was thought worthwhile to compare the findings of the two groups, and these have been analysed in Table 9 . No great exactness is The illnesses mentioned by the patients were too varied to classify, but the most frequently mentioned complaints were stomach troubles and chest troubles.
Twenty-four of the sepsis group of patients had had septic conditions of some kind, usually to the hand, within the previous two years. Although this may be a reflexion of the job rather than of the man, it is not too fanciful to suppose that some people are more prone to sepsis than others. The remaining 106 patients waited for at least one day after the onset of symptoms before seeking treatment. The reason given for the delay was usually that when the hand started to trouble them it did not seem to be worth bothering about, and the patients hoped that if they treated the hand themselves the infection would clear up. It was only when the hand became really painful that these patients considered a visit to the doctor to be justified. This attitude is easy to criticize until it is remembered that for the patient a visit to the doctor can be a tedious and time-consuming business. There was the feeling, too, that the doctor might not give a favourable reception to a patient who took up his time with a trivial complaint like a sore finger. A few of the patients had obviously gone on hoping for the best for too long after they might reasonably have been expected to seek expert attention, but in no case did a patient put up with a painful or throbbing hand for more than two or three days. Such delay as there was occurred when the hand was merely sore or red looking. Usually when a patient had waited more than four or five days before seeking treatment it was either because the infection seemed to have cleared up but had broken out again, or else the infection had been slow in developing. Treatment given at home was mostly bathing or poulticing, but a few of the patients squeezed the wound to bring it to a head, or explored it with a needle or a pin in search of a foreign body.
The Week-end.-A suggestion is made by the Chief Factory Inspector in his Annual Report for 1950 that the week-end plays a part in the development of sepsis. The evidence here supports this suggestion. Twenty-six of the patients said that they would have gone to their doctor earlier had it not been for the week-end. This happened when the injury occurred or the sepsis developed on Friday or Saturday, but the patient did not attend for treatment until Monday, or when the hand had been treated on Thursday or Friday but became worse over the week-end and the patient did not attend for further treatment until Monday. These patients said that they did not like to bother their doctors over the week-end unless it was absolutely necessary; nor did they want to disturb their own week-end break. Works first-aid departments are often closed on Sundays, and sometimes the patient's doctor had no Sunday surgery, so that, in some cases, for the patient to have obtained medical attention on a Sunday would have required real effort.
The Materials Involved.-The large number of occupations involved and the variety of materials handled by the patients made the agents difficult to classify. In general the type of injury was more important than the agent causing the injury, and it seems that hand infections may develop amongst workers in any occupation where the workers are liable to receive small cuts and blisters. This is consistent with the bacteriological findings of Williams and Miles (1949) , who showed that the source of the bacteria which cause wound infection is often the patient's skin or nose, and that there is little likelihood of contamination directly from the wounding agent.
First-Aid Facilities.-The fall in the industrial sepsis rate in recent years can be partly attributed to improved methods of treatment, the growth of the industrial health services and better first-aid facilities in industry, but unfortunately the standard of treatment and the provision of first-aid facilities is not uniformly good throughout industry.
The patients were asked to say what they thought of the first-aid facilities provided at their place of work, and most of them either had no particular comment to make or else they were very well satisfied with the first-aid attendance and facilities.
Satisfaction was most often expressed by the miners and by people working for large firms. With one exception, all the patients in work covered by the regulations said that some kind of first-aid facilities were provided, but there was not always a responsible person in charge, and even the trained attendants were sometimes criticized for the treatment they had given the patient. The exception was a builder's plasterer who said that there was supposed to be a first-aid box on the job, but when there was one it was usually empty. Often patients did not know of any person appointed to be in charge of the first-aid box, and in some firms the routine after receiving a small injury seems to be for the injured workman to help himself to the contents of the first-aid box, and he then either dresses the wound himself or else he finds a workmate or clerk to do it for him. Prevention There is no simple solution to the problem of industrial sepsis. Prevention can be considered from three points of view; first, prevent the injury from occurring; secondly, protect the worker; and thirdly, improve the treatment.
The small injuries which become septic are brought about in a variety of ways, so that no one remedy can be very effective. Small metal filings are an obvious source of small puncture wounds, and to design machines which do not expose workers to injuries of this sort is a problem for the research engineer.
Since many of the injuries are caused by knocking the hand against something sharp, it should be possible to reduce the sepsis rate by eliminating the objects which may scratch and produce small injuries. Protruding nails can be knocked in or pulled out, rough metal edges filed down, and wire rope kept in good condition.
When tools are considered it is obvious that one way to reduce the danger of injury is by the correct use of the right tool. Workers sometimes use a defective tool as, for example, a hammer with a wobbly head, and this can lead to injury. Sometimes the tool is defective without the worker knowing about it, as in the case of a man who was injured by a piece of soft metal flying off the edge of a hammer head. The use of hand tools calls for the worker's full attention, and several injuries were caused by the worker allowing his attention to be distracted when he was using a hand tool. One point made by several patients was the importance of having a smooth handle on the tool. Constant rubbing against a rough, unvarnished, wood handle can easily cause a blister.
The use of protective clothing is a particularly relevant consideration, since many small injuries could be prevented if the worker wore safety gloves. There is still a certain amount of resistance to the use of all forms of protective clothing, and on the whole the patients did not take kindly to the idea of wearing gloves. This resistance can be attributed in part, no doubt, to the mind's dislike of any strange idea and to a natural conservatism by no means confined to industry. But Forty per cent. of the patients were either miners or engineers, and a further 22% were workers in transport or building or unskilled occupations. The remaining patients worked in a variety of occupations.
Sixty-five per cent of the injuries at work occurred as a result of knocking the hand against something. Other patients were usually hit by falling bodies, or blistered their hands by constant rubbing against tools.
Twenty per cent. of the patients with infected injuries had received treatment straight away, and 76% of the total number of patients reported for treatment either before the onset of symptoms or within three days of the onset.
The patients were usually off work for two to four weeks, and nearly three-quarters of the patients were back at work within a month. All but seven returned to their former employment.
Factors mentioned by the patients as possible part causes of their infections were poor general health, delay in seeking first treatment brought about by neglect or the intervention of the week-end, and inadequate first-aid facilities. The wounding agent was not considered important as a source of infection.
The prevention of trivial injuries, the use of hand tools, and the use of safety gloves are discussed. It is suggested that more might be done to improve the standard of first-aid treatment of hand infections.
It is considered that it is not worth while to insist on the immediate treatment of every trivial injury.
